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Title: Cheese vat for preparing soft fresh cheese, and cutting frame for a 
cheese vat 

The invention relates to a cheese vat for at least preparing curd for 
soft fresh cheese of the type that is usually designated as, for instance, soft 
curd cheese, cream cheese, cottage cheese or "Hiittenkase", comprising at 
least one cutting frame provided with a cutting wire system, which has a 
5 frame having at least two opposite frame parts between which cutting wire 
sections extend, which frame parts are provided with openings for receiving 
a cutting wire. 

Such an apparatus usually comprises an elongated horizontal tank, to 
which, in operation, skimmed milk is supplied. In the tank, means are 

10 present for stirring the milk and stirring and cutting the curd formed in the 
tank after adding rennet respectively. Examples of apparatuses for 
preparing cottage cheese and the like are described in EP-A-0398836 and 
FR-A-2623056. Further, applicant's Tetra Tebel O-vat is known from 
practice. The Tetra Tebel O-vat is a closed curd preparation apparatus for 

15 cottage cheese curd or cottage cheese. For cutting the curd, use is made of 
cutting wires of rustproof steel. The cutting wires are tensioned on the 
cutting frames, which are arranged for radially and longitudinally cutting 
the curd in the tank. A suitable wire diameter is, for instance, 0.5 mm and 
the wires of a cutting frame are usually 8 to 12 mm spaced apart. Usually, 

2 0 one of the cutting frames is provided with two sets of cutting wires 

extending crosswise. Normally, this holds true for the cutting frame which 
cuts the curd in a longitudinal direction. For this purpose, the respective 
cutting frame is provided with a set of horizontal and a set of vertical 
cutting wires. In rest, this cutting frame is in a vertical position at one of 

2 5 the ends of the tank, and, at the moment that a longitudinal cutting 
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operation is needed, it is moved through the curd from one end of the tank 
to the other end of the tank. Thus, the curd is cut into elongated horizontal 
bars. Through the operation of the radial cutting frame, which comprises a 
large number of parallel cutting wires and which can rotate about a 
5 horizontal axis extending above the curd level, the bars are cut into cubes. 
The cutting operations serve to promote the draining of whey. The stirring 
means are arranged to carefully stir the milk and the whey-curd mixture 
respectively. 

In the preparation of cottage cheese or the like, the curd is heated 
10 and is washed with water a number of times, and cream is added. All these 
steps can be carried out in one and the same tank, which then directly 
provides the final product. However, it is also possible to use separate 
apparatuses for specific steps of the cheese production process, following the 
apparatus in which the curd is formed and cut. The invention relates to a 
15 cheese vat in which curd for cottage cheese or similar cheese is at least cut 
using cutting frames, irrespective of whether other steps of the cheese 
production process also take place in the cheese vat. It is also possible for 
the whole cheese production process to take place in the cheese vat. In that 
case, the invention is also applicable. 
2 0 A problem of the known cheese vats for the production of (curd for) 

cottage cheese or the like is the attachment of the cutting wires. Usually, 
the wires are run through openings in the frame parts of the cutting frame 
or through eyes or the like and the free ends of the neighboring wires or a 
wire loop formed by the cutting wire are twisted together on the outside of 

2 5 the frame to fix the cutting wires and tension them and keep them 

tensioned. Also, sometimes, wire ends are tied together, whether or not 
followed by twisting together. 

However, such tied and/or twisted wires are difficult to clean as a 
consequence of the gaps and cavities arising between the twisted wire 

3 0 sections. This problem can at least partly be solved by filling the gaps and 
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cavities of the twisted wire sections with silver solder. A drawback of this 
solution is that, generally, repair of a broken cutting wire cannot take place 
in the cheese factory. Another drawback is that silver solder disappears in 
time because it dissolves in the cleaning agents used. 
5 Usually, relatively short wires are used, which extend from a first 

frame part to a second frame part located opposite the first frame part and 
back again to the first frame part. The free ends of neighboring wires are 
interconnected on the outside of the first frame part, for instance by 
twisting the ends together. An advantage of this construction is that, in the 
10 case of wire breakage, only a short piece of cutting wire needs to be 

replaced. A drawback, however, is that a large number of wire connections 
need to be made. Here, also, the associated problems with regard to cleaning 
arise. 

It is an object of the invention to obviate the problem described and, 
15 in general, to provide a simply and effectively cleanable cheese vat 

comprising at least one cutting frame provided with cutting wires. For this 
purpose, according to the invention, a cheese vat of the above -described type 
is characterized in that the ends of a cutting wire are each fastened via pull 
relief means. 

2 0 In the following, the invention will be described in more detail with 

reference to the appended drawing of a few exemplary embodiments. 

Fig. 1 diagrammatically shows a partly cutaway side elevational view 
of a cheese vat for preparing curd for soft fresh cheese; 

Fig. 2 diagrammatically shows a cross section along the line II -II in 

2 5 Fig. 1; 

Fig. 3 diagrammatically shows a view of a cutting frame section for a 
cheese vat of the type shown in Fig. 1 and Fig. 2 provided with an example 
of a wire -connecting apparatus according to the invention; 

Fig. 4 and Fig. 5 diagrammatically show, in front and top plan view, 

3 0 an example of a cutting frame section according to the invention; 
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Fig. 6 diagrammatically shows an example of a pull relief element for 
use in an apparatus according to the invention; 

Fig. 7 diagrammatically shows another example of a pull relief 
element; 

5 Fig. 8 diagrammatically shows a cross section along the line IV-IV in 

Fig. 4; and 

Fig. 9 diagrammatically shows a variant of Fig. 3. 

Fig. 1 diagrammatically shows a partly cutaway side elevational view 
of a cheese vat 1 for preparing soft cheese, or curd for soft cheese. The 

10 cheese vat shown has a lower part 2 having an elongated bathtub-like 

shape, and a superstructure 3 placed on the lower part. In the lower part, 
the curd preparation takes place. The upper part closes off the cheese vat 
and is provided with manholes, optionally a CIP (cleaning -in-place) system, 
etc. Situated in the lower part, is a first cutting frame 4 movable in a 

15 longitudinal direction (arrow P), which, as can be seen in Fig. 2, in this 

example, is provided with both a horizontal and a vertical wire stringing 5 
and 6 respectively. The cutting frame 4 is movable from one end wall 8 to 
the other end wall 9 and back. For this purpose, driving means known per 
se, but not further shown, are present. 

2 0 Further, a horizontal central longitudinal axis 10 extends in the 

longitudinal direction over the lower part, which axis carries a second 
cutting frame 11. The second cutting frame 11 has a position of rest in 
which it is located above the curd surface, and can be rotated downwards 
from that position of rest to a vertical position directed downwards (as 

2 5 shown in Fig. 1), and then upwards again to a position located above the 

curd surface, in order to cut the curd present in the cheese vat. In the 
example shown, the rotatable cutting frame has a number of sections A to I. 
In this example, the rotatable cutting frame has a wire stringing with 
wires 12 extending transversely to the horizontal axis 10. The cutting 

3 0 frames are usually manufactured from rustproof steel. 
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In the known cheese vats, the cutting wires of a cutting frame are 
formed by relatively short wires, which are run through openings in 
opposite frame parts of the cutting frame. Each wire thus comprises a small 
number of wire sections, for instance 1 to 2, between the opposite frame 
5 parts. 

The wires are connected to neighboring wires by twisting and/or tying 
the ends together or the like and then optionally securing them by 
soldering. 

According to one aspect of the invention, relatively long wires are 

10 used, each comprising a large number of wire sections between two opposite 
frame parts. An example would be wires with, for instance, 25 to 
35 sections. It is possible to use more sections or, conversely, fewer sections. 
The ends of a wire can be connected to a preceding and a following wire, but, 
preferably, the two ends of a wire are connected to a neighboring frame part 

15 or to each other. 

An example of the latter method is diagrammatically shown in Fig. 3. 
Fig. 3 shows a view of a cutting frame section 20, used as a test section, for 
a rotatable cutting frame for a curd preparation vat. The frame of the 
cutting frame section shown comprises two parallel side strips 22,23 

2 0 extending transversely to the rotation axis 21 of the cutting frame. Near the 
end of the cutting frame section proximal to the rotation axis and at the end 
of the cutting frame section remote from the rotation axis, each time, a cross 
connection element, for instance a cross strip or cross beam 24,25 has been 
provided. Further, in the example shown, intermediate strip -shaped cross 

2 5 connection elements 26,27 have been used. In a practical embodiment, the 
side strips can, for instance, have a length of the order of, for instance, 1 m, 
and the cross strips can have a length of the order of, for instance, 1.25 m. 
The frame parts are designed as a curd-cutting knife operative in at least 
one direction. 
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The cutting wire sections extend between the inner cross strip 24 and 
the outer cross strip 25 of the frame of the cutting frame. For this purpose, 
openings are provided in the cross strips, for instance a number of 
throughbores located next to one another. In the example shown, the cross 
5 strips 24 and 25 each have twenty-five bores. The single cutting wire 30 is 
woven through the openings of the cross strips 24 and 25 from the top left in 
the drawing to the top right, so that, eventually, in this example, also, 
twenty-five wire sections located next to one another extend between the 
cross strips 24 and 25. It is noted that, unlike in the test section shown, in a 

10 practical embodiment, the cutting wires take up the whole area between the 
side strips. Further, the distance between the cross strips can be adjustable 
by adjusting means, so that the tension of the cutting wires is adjustable. 
The two ends 31 and 32 of the cutting wire 30 have been led through the 
two outer lead-through openings in the cross strip 24 and are located beyond 

15 the inner cross strip 24, i.e. on the side of the cross strip 24 facing away 

from the other cross strip 25. In this example, further, the ends 31 and 32 
have each been led over a spacer 33, 34, which have been provided on the 
side of the inner cross strip 24 facing the rotation axis and are, in this 
example, interconnected between the spacers by a connecting element 35. 

2 0 Like the (edges of the) lead-through openings, the spacers act as pull reliefs. 
The pull-relief action can be increased by wrapping the cutting wire partly, 
or even a number of times, around a suitable part of the spacer or around a 
separate pull relief. 

The connecting element 35, which connects the wire ends in the 

2 5 manner of a kind of necklace, is not shown in detail, but can, for instance, 

comprise a central tubular body 37, which is provided, on both ends, with, 
for instance, screw thread, a clamp fastener, or a bayonet catch or the like 
for cooperation with suitable locking caps. The locking caps can each be 
provided with an end plate, which at least partly consists of a material 

3 0 pierceable by a cutting wire or a needle or the like. For each locking cap, as 
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an end plate, for instance, a disc can be used from a material having such 
properties that a cutting wire can be run through the disc through an 
optionally preformed opening, while preserving the sealing action of the 
locking cap. The disc can be manufactured from, for instance, rubber or a 
5 suitable synthetic material. However, the connecting element can also 
consist of a floating block of rustproof steel 100, on which the cutting wire 
ends 101,102 have been welded down (Fig. 9). 

The ends 31 and 32 of a cutting wire reach into the interior part of 
the tubular body 37 and are interconnected there in a manner not further 
10 shown, for instance by tying and/or twisting together and/or soldering etc. 
Since the interior part of the connecting element is completely closed off in 
the operative condition shown, the wire connection cannot become polluted 
and neither can a possibly used soldering material dissolve in the cleaning 
fluid. 

15 Fig. 4 and Fig. 5 diagrammatically show, in front view and in side 

elevational view, an example of a section for a cutting frame for a cheese vat 
according to the invention. In Fig. 4, a part of the cutting wire stringing has 
been omitted. Like the cutting frame section of Fig. 3, the cutting frame 
section shown comprises a frame with two side strips 70,71, an inner and an 

2 0 outer cross strip 72,73, a girder 74 and a number of intermediate radial 
strips 75 as well as a number of intermediate cross strips 76. The frame 
parts are again designed as a curd-cutting knife operative in at least one 
direction of movement. 

The girder 74 is provided with attachment lips 77 for attaching the 

2 5 cutting frame section to a central driving shaft. Further, in this example, 

the girder is connected to the rest of the cutting frame section via bent 
ends 78 of the side strips and via a number of intermediate pieces 79. 

In the example shown, the cutting frame section is provided with six 
long wires, which each comprise a large number of wire sections, in this 

3 0 example 26. In this example, the free ends of the wires are always on the 
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inner cross strip 72, which, like the outer cross strip and the intermediate 
cross strips, is provided with run-through openings for the cutting wires. In 
Fig. 5, the run-through openings in the inner cross strip are generally 
designated by 80. 

5 In this example, the free ends of a cutting wire are not attached to 

each other or to the corresponding ends of neighboring wires, but are led via 
pull relief, i.e. tension -reducing, means and are attached to the inner cross 
strip itself by welding. Pull relief can be obtained by wrapping the cutting 
wire around, for instance, a rod-shaped element, which may or may not be 
10 part of a spacer. Instead of directly to the inner cross strip, the wire could 
also be welded to the spacer or pull relief itself, as diagrammatically shown 
in Figs. 6 and 7. 

Fig. 6 shows, in top plan view, a rod-shaped pull relief 81 provided on 
a frame strip 72. A cutting wire end is partly wrapped around the rod 81 

15 and welded down on the rod by the free end at 82. 

Fig. 7 shows a frame strip 72 in longitudinal cross section with a pull 
relief 83 on it, which also serves as a spacer. In this example, an opening 84 
has been provided in the plate-shaped pull relief, through which an 
end 31,32 of a cutting wire has been led. The free end of the cutting wire has 

2 0 been welded down on the strip at 85. With the attachment method used in 
the example of Fig. 4 and Fig. 5, no separate spacer has been used. In this 
example, the pull relief, which is desirable because the cutting wire may 
lose strength near the weld due to the welding process, has been obtained by 
leading a cutting wire end to be fastened through two extra openings in the 

2 5 inner frame strip 72 and only welding it down beyond those openings. 

This attachment method is diagrammatically shown in more detail in 
Fig. 8. Fig. 8 shows a part of a cutting frame section located near the central 
rotation axis. As already described hereinabove, via intermediate pieces 79, 
the inner cross strip is connected to a girder 74, which in turn is provided 

3 0 with attachment lips 77. The strip 72 has openings 80 located next to one 
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another in a long row in the manner shown in Fig. 5. In the example shown, 
in each series of openings located between two connection sites of a cutting 
wire, each time, two slightly staggered openings have been provided, as 
shown at 90 in Fig. 5. These staggered openings indicate the middle of a 
5 cutting wire and form an aid for providing the cutting wire. Further, at a 

distance from the staggered openings, at the location of the ends of a cutting 
wire, extra openings 91 have been provided, which are each located next to a 
regular opening 80. The openings 91 are indicated in Fig. 5 and one 
opening 91 is shown in Fig. 8. As shown in Fig. 8, in this example, the 

10 opening 91 is, for instance, located between the narrow edge surface 92 of 
the strip 72 and a regular opening 80. The end of a cutting wire 30, coming 
from the outer cross strip 73, has been led through the opening 80 shown 
and has then been run from the top surface 86 of the strip 72 through the 
opening 91. The cutting wire end thus led through the opening 91 and 

15 pointing downwards (in the orientation of Fig. 8) has, in this example, 

subsequently been bent along the bottom side 93 of the strip and pointing to 
the edge surface 92. Finally, in this example, the cutting wire end has 
further been bent around the edge 94 between the bottom surface 93 and 
the narrow edge surface 92 and welded down on the narrow edge surface 92 

2 0 at 95. The edges of the openings 80 and 91 and the edge 94 act as pull relief 
so that the pulling force which is, in operation, exerted on the weld and on 
the cutting wire end connected to the weld is reduced. 

Further, the wire sections 96,97 located between the openings 80 
and 91 and between the opening 91 and the edge 94 respectively do not lie 

2 5 flat on the strip surfaces 86 and 93, because the cutting wire has the 
natural tendency to bulge slightly between two successive edges. The 
interspace thus obtained between the strip surface and the cutting wire is 
rinsable with a suitable cleaning agent, allowing an effective cleaning of the 
mounted cutting frame. 
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It is noted that, alternatively, the cutting wire could also be welded 
down on the bottom surface 93 or the top surface 86 of the strip 72. Also, the 
wire could be led through more than two openings before it is welded down, 
or, conversely, through one opening only. The number of edges around 
which the wire has been bent before it is welded down is related to the 
degree of pull relief occurring. As already indicated hereinabove, the edges 
can be both edges of openings and edges (such as 94) of the strip. In Fig. 7, 
these are actually edges of a special pull relief element 83. 

In the situation of Fig. 8, if a relatively small degree of pull relief is 
needed, after being run through the opening 80, the cutting wire could, for 
instance, be bent around the narrow edge surface 92 of the strip 72 to be 
welded down on the bottom side of the strip 72. Several variants are readily 
apparent to a person skilled in the art. 

The welding preferably takes place without addition of extra welding 
material. 

In general, according to the invention, the desired pull relief action is 
obtained by having a cutting wire end undergo a change of direction of the 
order of approximately 90° or more between the last cutting section and the 
site where the end of the cutting wire is fastened. Here, the change of 
direction can comprise multiple steps of approximately 90° (Fig. 8) or of less 
than approximately 90° (Figs. 3, 6, 7). By using pull relief means for the 
cutting wires of a cheese vat as described hereinabove, the chance of wire 
breakage near the attachment site of the wires is reduced. Also, the 
connection of a cutting wire end with another cutting wire end or with the 
frame of a cutting frame or the like is less loaded, resulting in more freedom 
of choice for the manner of attachment. 

It is noted that, in principle, the manners described of fastening the 
cutting wires are also applicable if much shorter cutting wires are used, 
which comprise only a small number of cutting wire sections. 
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It is further noted that, after the foregoing, various modifications are 
readily apparent to a person skilled in the art. In particular, for the length 
of the cutting wire and for the pull relief means, many variants are 
conceivable without departing from the scope of the inventive concept. The 
5 length of a cutting wire is preferably such that a cutting wire comprises five 
or more, preferably 10 or more, and more preferably between 20 and 30 
cutting sections. 



